Spinal cord injury increases inhibitory factors that may restrict neurite outgrowth after trauma. The expression of repulsive molecules in reactive astrocytes and the formation of the glial scar at the injury site produce the non-permissive environment for axonal regeneration. However, the mechanism that triggers this astrogliotic response is unknown. The release of nucleotides has been linked to this hypertrophic state.
a b s t r a c t
Spinal cord injury increases inhibitory factors that may restrict neurite outgrowth after trauma. The expression of repulsive molecules in reactive astrocytes and the formation of the glial scar at the injury site produce the non-permissive environment for axonal regeneration. However, the mechanism that triggers this astrogliotic response is unknown. The release of nucleotides has been linked to this hypertrophic state.
Our goal is to investigate the temporal profile of P2Y 2 nucleotide receptor after spinal cord injury in adult female Sprague-Dawley rats. Molecular biology, immunofluorescence studies, and Western Blots were used to evaluate the temporal profile (2, 4, 7, 14, and 28 days post-injury) of this receptor in rats injured at the T-10 level using the NYU impactor device.
Real time RT-PCR showed a significant increase of P2Y 2 mRNA after 2 days post-injury that continues throughout 28 days post-injury. Double labeling studies localized P2Y 2 immunoreactivity in neuronal cell bodies, axons, macrophages, oligodendrocytes and reactive astrocytes. Immunofluorescence studies also demonstrated a low level of P2Y 2 receptor in sham samples, which increased after injury in glial fibrillary acidic protein positive cells. Western Blot performed with contused spinal cord protein samples revealed an upregulation in the P2Y 2 42 kDa protein band expression after 4 days post-injury that continues until 28 days post-injury. However, a downregulation of the 62 kDa receptor protein band after 2 days post-injury that continues up to 28 days post-injury was observed.
Therefore, the spatio-temporal pattern of P2Y 2 gene expression after spinal cord injury suggests a role in the pathophysiology response generated after trauma.
© 2010 Published by Elsevier Ltd on behalf of ISDN.
Introduction
Spinal cord injury (SCI) leads to a complex series of cellular and molecular events including axotomy, demyelination of surviving axons, nucleotides release, free-radical production, and release of excitatory amino acids (Franke et al., 2006; Tanhoffer et al., 2007) . These events are followed by neural tissue loss due to necrosis, apoptosis, macrophage infiltration, and inflammation (Dijkstra et al., 2001; Hulsebosch, 2002; Iannotti et al., 2006; Popovich et al., 2003) . In addition, the downregulation of growth factors (Nakamura and Bregman, 2001; Widenfalk et al., 2001) , and the upregulation of repulsive factors (Fournier and Strittmatter, 2001) are among the causes that contribute to the production of a nonpermissive environment for axonal regeneration and functional locomotor recovery. However, the adult central nervous system (CNS) has the plasticity to promote axonal elongation after trauma, when a supportive substrate and a permissive environment are provided. Inhibitory molecular signals of myelin origin, MAG, NOGO, and Omgp are the neurite outgrowth inhibitors most recognized and studied (McKerracher et al., 1994; Schnell and Schwab, 1990; Wang et al., 2002) . Other repulsive factors that block axonal regeneration after SCI are proteoglycans, semaphorin-3, Slit proteins and Eph/ephrins (Silver and Miller, 2004; Willson et al., 2002) . Most of the repulsive factors are expressed in glial cells, in particular, oligodendrocytes and reactive astrocytes. The astrocytes are involved in neural development, synaptic activity and homeostasis of the extracellular environment in the CNS (Fields and Stevens-Graham, 2002; Laird et al., 2008) . During injury or trauma to the CNS, the astrocytes go through reactive gliosis or astrogliosis. This cellular process is distinguished for the upregulation of glial fibrillary acidic protein (GFAP), hypertrophy, and proliferation of astrocytes at the lesion site. Chondroitin sulfate proteoglycans (Lemons et al., 1999 ), tenascin-R (Becker et al., 2000 , keratin (Canning et al., 1996) and Eph receptors (Cruz-Orengo et al., 2006; Figueroa et al., 2006; Irizarry-Ramirez et al., 2005; Miranda et al., 1999) are among the repellent proteins expressed by astrocytes after been reactive or activated. In addition, the reactive astrocytes
